We present a multi-instrument case study of ionospheric electrodynamics at high latitudes, showing formation of a high-speed plasma flow channel in the midnight sector. Plasma flow velocities within the channel reach 3300 m/s in the F-region and the flow channel is 1.5 deg wide in latitude. The flow channel is measured by both the Swarm satellite EFI instrument and the tri-static EISCAT incoherent scatter radar. The flow channel is located equatorward of the polar cap boundary within the dawn plasma convection cell. Hence, while the poleward part of the auroral oval in this event is electric field dominant with low conductivity and the flow channel, the equatorward part is conductivity dominant with at least five auroral arcs, indicated by Swarm magnetometer and ground-based all-sky camera measurements.
